23
HORWFER 27(2006):23~28

SFHHEOEHTHIZEENAIRY 7/ —)b & (biE
/NETE . ARE R, EEERMES, T
(¥ : 2006 4E 4 A 28 H)

Polyphenols and their antioxidative activities in 8 kinds of edible beans

Michiyuki Kojima, Takeshi Morita, Yusuke Saito and Shigenori Nishi

BE

SFHOEMTIHIIEENLIRY 7 =/ — /L & FULIEIEZ Ll UTc, TXE S O 3 B
FEDORIHEIEL, FEBRETRO L S IZL TT o7, THEITIRAGBOC) ZMMZ, 5 KR (Bt 1)
L, TOHBEOHZRIL CREMZ, 1R, g U7z Gk 2) . FAgic, mEdhiis o
R 5% R U 7 VA nFiREAOT S ) — L EMZ TS HIZ 1 R, FRICHRIFEAE LTV DR
V7 /= ERMEGH L (K 3) » £ TOMMIRICR Y 72/ =2 FATHZR, FF
NWHRY 7=/ —)VET, BEEEOR/NCREL L ORI THBEBRITFEO b oTe, 7 A% B
FOSRA U7 = 20K 1121, RN 7=/ —ABREEHEN, FHCT XX OFRbiEEN
wb@mPolL K 2 1ITRY) 7= 7 —AREEHENEEEIL, =22 Vas by, Jaz by,
VIRA, RALT v ATHY, =V RURFA RADZNITXTLMETH -7, F2, K 3
WCARY 72 ) =N EZLSGEATHWEDIE, a2 Varz by, Vasz by, JufA4X, RAT5
VA, VTVRAT, FMEICHEFEALERY 72 )V ESLERTDHIEHEE VD K 1 IE
FENDRY 7 = ) —VOBNZEMN L pH ZEMZMET LI2& 25, 4 RFH OB E T Th, TAEHh
HIEROTEHIER TIXIZ E A ERBDOONR D o1z, £, ¥AX, =Ry, TX¥, arzVar Yy
it 1 (pH6.5) OHIEMLIGIEIE, pH2.0 TIXF U~FHT EH L7724, pH10.0 TIIET L7z,
WHEMEFRMFTOT AF Lo FUDIEMRTIX, FICBEETHoT, £, XA X, 7uad (4B
LV a7 FURHKR 1 O BT v F U REIBIREIME o 2, A T~ A, a3 Y a s by,
TRy, TAXOZNIIENS T,

F—U—R: R T7=/—)b, FURGIENE, BLEN, pHLEMN S

#E SERRICEDN TV B, B TLAMORET
WO " RRBRA THEHEY 7= /) — VB, KX HDF L= VSRS T, Mic b BB e 52574 Y
OHFFLH L LCHEE SHTOBRAD—oThD, K ADA A—UBb 5D, ErAmlrsT 5L, KY
V7w ) IS ORERH Y, T TALAWERE 7=/ — AEIANETH DR RIS L THEECER
STACBMBIAET B, I ORETHIENITI L WELZEZZY, MAEROBREED </ ERmIC L 5T

I B8 PE R 88 PE R AR BORM R PE R SRR PR R L SR A R 2
Laboratory of Food Nutritional Science, Department of Food Production Science, School of Agriculture, Obihiro University of

Agriculture and Veterinary Medicine, (Hokkaido, 080-8555,) Japan



24

NIEIE . - ARHRE

DRI 72 E 2 L T A{bamTchbd 59, Al
ML) ORAFZITHR LA DRI S N5 DY, B Rk
FNLACRFIB 72 &2 R D fERMEA R S TR v 7,
Bh O FRICTE U 72 5772 72 RARPUBAL A O HR R A3 15 F
ICHFZESNTNVAS D, Lo, B3 &1, sl
PEIC K DRl RES, BAROKRY 7 = ) — /LT
HARTENEDOREL o TETWND, £, BRHOE
BT, BREERRRY) 72 /)= TR IA R (7
FRUVEEET N T =) G =y (e
ToUUHE) RENELEERTNTEY, bk
FRICELGFEL TS, 2NHDORY 7 = ) — VI
BRSPS VR CTh D Z & D, FRiE - I LoilfE T
BARET 2 TRMTONTE LY, i, 58EARY 7

=/ = HIEADPEE > TWDD, BEUKRPE R E,

F—M T4t TR S MR E HNTR Y 7= )
—VEEREORFEICET S I3 T b T, &
\E, &M 8 FEOTHICONT, Bk - B T2
THAULLDEMERICEENDIRY 7 = /) — L E RO
FELIGMED LB 21TV, INECPHIZ 1 2 FTi kit~
HEIZOWTHHALMNITHIEEHME L,

EERAIE

1. EEBMH

il 8 MORMEHE ; =27V a7 by (BENE,
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., peabean, Pisumsativuml.) , 7 A¥ (/INE, Adzuki
bean, Vigna angularis (Willd.) Ohwi et H.Ohashi) ,
UaZ Ny (FkE, green gram, Vigna radiata (L.)
R.Wilez.), 7 v & A4 X (B K5, black soybean, Glycine
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2. EHMHKE-1 OBRREMS LU pH REH

F GIERIR ; Ex-1 OHRBLIEMEOBZ EMEIZ OV
THRFLEZEZA, | MO CTITRAT-2TOEE
R OPURRALIE ML B 2 B BYTRR D DR o 72,
UL, 2—4 R ofke Loz Lo, £ 4 X, Y
az hv, azVasz by, = R MHIROGR
LB, EMBO LD LY LEAETEL 2ot
(Table 2) , ZOHH L LT, MBI KD EAKOA
R E 2 BILD D, O ORGSR 81345 % OME
THd,

& FHEM I ; Ex-1 O pH %, 2T pH6. 5 Bt TH -
7o AAMHIE Bx—1 O pH & 2.0 & 5\ M 10. 0 ICFREET%,
PAL « 7V EERZE L 25, A4 X
arzYarz by, =y RyBIOT AXFEFHKRIT,
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Table 1 Polyphenol contents in each extract (mg) from 100g beans.

Black Black Red kidney
Extracts matpe Pea Adzuki bean  Green gram  soy bean bean Soybean Broad bean
(Black)' (Light yellow) (Red) (Green) (Black) (Red) (Light yellow)  (Brown)
Ex-1 130.6+0.4 56.8+0.2 247.4+0.4 130.8+0.4  122.8+1.8  190.6+0.4 50.0+0.2 12.9+0.4
Ex-2 114.844.0 2.4+0.4 20.4+0.8 70.0+1.0 33.6t14 47.2£1.0 3.4+0.2 450.1+14.2
Ex-3 93.2+4.0 4.4+1.0 45.0+0.8 71.242.2 62.0+1.6 67.0+4.0 3.0£0.4  136.1+0.7
Total 338.6+2.8 63.6+0.6 313.0+0.8 272.0£1.2 218.4+1.6 305.6+1.8 56.2+0.2  599.0+5.1

" Seed coat color is shown in the parenthesis.
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Table 2 The thermal stability of Ex-1 for the heating.

100
0 | (1)
Heating time (min) 2 80 |
Species 60 120 240 0l
Black matpe 0.99+0.02 1.08+0.02 ND é 60
Pea 0.86+0.01 1.02+0.02 2.19+0.04 o 50 [
Adzuki bean 0.99+0.02 0.94+0.08 0.94+0.06 % 40 |
Green gram 244010  2.46£0.05 ND %0
Black soybean 0.9820.01 0.9520.03 0.9520.02 20 m H
Red kidney bean 0.97+0.02 1.32+0.03 0.87+0.04 10 1
Soybean 1.86+0.09 10.42+0.13 13.53+0.14 0 ’—:‘ ? c Fj T: . R N
Broad bean 0.92+0.02 0.90+0.02 1.38+0.02
Each value is expressed as a relative activity value for DPPH 100
radical scavenzing activity at heating time 0. Values are means+ 9 (1)
standard deviation (SD), n=3. ND: not determined. 2 80 [ ¢ o
>0 K ]
:é 60
Table 3 The pH stability of Ex-1 in acidity and alkalinity. o 50 |
fol
Species pH 2.0 pH 10.0 g7
Black matpe 1.130.05 0.71+£0.07 gl
Pea 1.57+0.07 0.430.03 " R O I
Adzuki bean 1.1940.01 0.14+0.03 A B c D E F G H
Green gram 0.94+0.05 0.59+0.07
Black soybean 0.89+0.07 0.69+0.02 el 1
Red kidney bean 0.86+0.03 0.86+0.01 2 80
Soybean 1.67+0.40 0.95+0.07 >0
Broad bean 1.07+0.01 0.49+0.04 2 60 |
Each value is expressed as a relative activity value for DPPH ; 50 |
radical scavenzing activity in pH6.5. Values are means+ T4
standard deviation (SD), n=3. R
10 F m
0 PR - = T L L L L L
¢ D E F G H

(Table 3) o Z#LHOKERIL, pHOLB)IIIETERE A B

a7 — Fig. 1 The comparison of the antioxidative activity of pulse
E ¥E|'§ S N\ - 7 3
ZHA LA R LTS, £, BRIEETO extraction liquid. 8 kinds of beans, A; Black matpe, B; Pea,

0 NS — C;Adzuki bean, D; Green gram, E; Black soybean, F; Red

] — Fhrs - SR \ 5 , DS g s BS Yy , B
B 7 =) RPN THD 2 L bR L TN D, kidney bean, G; Soybean, H; Broad bean were used. By
AR, pHIC L BEEEIT S T LA B describing method, 3 kinds of extraction, (I) Ex-1 (II) Ex-2,

(IIT) Ex-3 were prepared from each pulse.

TN D2 A a5 5 A 72 R R 0O pH 2 JR 1 08 2k

WCEZ 2RO AL, SORBEIC L BEICRR S0, DENLTL BTN Tholz, £z, Ex-2 OIEMRIE N
BENDRY 7= ) = ARSI KD BFEEAE E T S HHRIL, FBRICHREICHEA L W TBER DR ¥
WhEEZOLND, A%, PHICL VBT DR 7=/ J = VTSR 5 Ex-3 b @O i biE P

— /L« BT OEEE OB BHfF SN D, WO bz, £, 8 FEEOEHEMINK ; Ex-1, Ex-2,
Ex-3 IZ&FENDBRY 7=/ —E&EEDPPHT ¥ h LiH
3. EHEHMHAOIMERILIEMN KIEVERE L OHBRE A RO & 25, r*=0.824 2R L

8 FIHDO T 3 BB D LT bzt oHisl 7z FTz, NBTEIZET 5 A— =4 % > R EIGHEE
% b9 2 BT, 10mg/ml (w/v) & LIoAKEE] RV 7= — VG E ORI, r*=0.851 &R L
OPACIEEZ R L= & 2 5, 12K 5 Ex-1 TIET 7oo ThDH, WE & HICHERIEOMHBRERNTED &
AR OE D b Mo 7 (Fig. 1) HHIE ; Niz, THHORERIL, A ATy KR O
Ex-2 TiX, a2z Va”z by, ValZ ho, A5 {EIEMEIHERW T L, 2o 6 fli oo TRk kI

VA, VT AOPMBIGIEER @0 T, s as A R BWPIB TRV 2 R T AN EIET 5 2 &, g
KT XF DL IUTHKESRRE OEE, =0 RUoH A X 72T TR A D B IR L 22 WL U AL & P 3 LB A



27

Polyphenols and their antioxidative activities in 8 kinds of edible beans

BLTHET D LR LT, £, FIALST
SPRALIEE DB WRY 7 = ) — L& %< & e T
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Fig.2 The discoloration inhibiting of B-caroten by addition of the
Ex-1 from 7 species of bean. Distilled water(blank:o), black
matpe(e), pea bean(A), Adzuki bean(A), green gram(o),
black soybean(4), red kidney bean(m), and soybean(<).

G277 Y a7 b UKL, Ye4m T C 24 Ref% O B -
AaFUEIT80% U EAREAFEL TWT, mWnp-IrF
VIREMBIRER O bl (Fig. 2) o Y 7= AR
OHRIZONTIFRA L TORWDR, A X, suiA
AB LY a7 bR g -4 aF R EmilEeix
B oTe, TS DOIEMER Y DAL, U7 % 58K
R NEFUHFERREDORY 7= ) — N EHEE LT
WD, TG LG & OREHBIZ IAREIC T 572 DIT
IWEONERERNALETH Y, SHOMETH D,

W 2 OBFFIL A AR TR 2 OB SR &2,
M INFE FERS: 21 Hfd COE 71 77 AfJED—Bg & L C

1To7,
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ABSTRACT

The antioxidative activities of polyphenols found in 8 kinds
of edible bean seeds were compared. Three extracts were

successively prepared from each kind of bean as follows. A

TR - P

small quantity of bean was soaked in hot water (50°C) for 5h,
and the hot water fraction was collected (Extract 1). Then,
the seed coats were separated, fresh water added to the seed
coats, and the mixture boiled for 1h. The water fraction was
collected (Extract 2). The boiled seed coats were heated for
1h with 5% trifluoroacetic acid containing ethanol in order to
extract the polyphenols that were tightly bound to the seed
coats (Extract 3). All extracts contained polyphenols. There
was no correlation between the amount of polyphenol in a
bean type and bean size or seed coat colour. Extract 1 from
Adzuki and red kidney beans contained large amounts of
polyphenols. In particular, Extract 1 from Adzuki beans had
the highest antioxidative activity. Extract 2 from black matpe,
green gram, broad bean, and red kidney bean also contained
large amounts of polyphenols, whereas those from pea and
soybean contained only small amounts. Large amounts of
polyphenols were stripped from the seed coats (Extract 3)
from black matpe, green gram, black soybean, red kidney
bean, and broad bean. The activities of polyphenols in
Extract 1 from all beans hardly decreased even though they
had been heated for 4h. Antioxidative activities of Extract 1
from soybean, pea, black soybean, and black matpe at pH 2.0
were identical to or slightly higher than those at pH 6.5,
whereas those at pH 10.0 were lower than those at pH 6.5.
The activities of Extract 1 from Adzuki beans and peas
decreased markedly at high alkalinity. However, B-caroten
discoloration was poorly suppressed in Extract 1 from
soybeans, black soybeans, and green grams, whereas
discoloration suppression was high for Extract 1 from red
kidney beans, black matpes, peas, and Adzuki beans.
Keyword polyphenol, antioxidative activity, thermal

stability, pH stability, pulse
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